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Switched system is an important class of Hybrid Dynamic System. Switched 
system with time-delay is a type of systems with switching and time-delay. Its 
behavior character is very complex because of the interaction among the continuous 
dynamic, discrete dynamic and time-delay. The problems of the state feedback robust 
stability for three different types of linear switched systems with time-delay are 
studied in this dissertation. These three problems can be solved by means of common 
Lyapunov function, multiple Lyapunov function, linear matrix inequalities, 
completeness condition and so on. All summarize as follows: 
First, the problem of robust controllers of a class of switched system with 
time-delay and exterior disturbance is considered. A kind of robust state-feedback 
controller is constructed by using completeness condition and common Lyapunov 
function method, the switching strategy is also designed. With the given switching 
laws, the controllers guarantee that the states of closed-loop systems asymptotically 
converge to equilibrium point. In this chapter, the exterior disturbance is different 
from the ordinarily disturbance, and it’s another kind of very important disturbance. 
For every subsystem, it does not satisfy matching conditions, but for the whole 
switched systems, it’s similar to the matching conditions. The results are available for 
the switched systems with time-delay which have several subsystems. The results are 
proved to be valid by using of digital simulation at last. 
Second, we discuss the robust stabilization problem of a class of uncertain 
switched system with time-delay and uncertainty. This type of switched systems not 
only has uncertainty in structure and in input channel, but also has exterior 
disturbance which does not satisfy so-called matching condition. By using the 
completeness condition, multiple Lyapunov function method and common Lyapunov 
function method, the state feedback robust controllers of switched systems and 
switching strategy are designed on condition that each subsystem needn’t to meet with 
the requirement of stabilization. The sufficient condition of robust stabilization for 
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simulation at last. 
Last, we discuss the robust stabilization problem of a class of switched linear 
system with time-varying delay and uncertainty. A kind of robust state-feedback 
controller is constructed by using completeness condition and common Lyapunov 
function, the switching strategy is also designed. With the given switching laws, the 
controllers guarantee that the states of closed-loop systems asymptotically converge to 
equilibrium point. The results are proved to be valid by simulation at last. 
The summary and the problems which can be more investigated are given at the 
end of the thesis. 
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第一章 绪 论 
随着当代科技技术的重大变革，在工程技术、社会经济、生物生态等领域出
现了许多复杂的系统。这些系统往往既包含连续变量动态系统又包含离散事件动




















































统的文章[5-6] 。几个主要国际期刊，如《IEEE Transaction on Automatic Control》、
《System & Control Letters》等都出版了混杂动态系统的专刊[7-8]。1996 年，在第









































   ))(,),(),(()( 1 itxtxtxftx ττ −−= Λ& 0>iτ  },,2,1{ Ni Λ∈              (1.1) 
其中 iτ 为时间滞后量， )(tx 表示系统 t时刻的状态， )( itx τ− 表示系统相对于 t时
刻第 i个滞后状态，即为系统 it τ− 时刻的状态。当式(1.1)中的 1=i 时，此时系统
称为单时滞系统。当式(1.1)中的 1>i 时，我们称系统为多时滞系统。 
下面给出时滞系统的一些实际应用例子。 
例 1.4[14] 在近代核物理中用计数器测量质点源强度，引出的方程： 
])()([)( ττπππ aettat −−−−=&  





tuKtu −=−− &&  
 例 1.6[14]  考虑麻疹传播的 Lonbon 与 Yorke 模型。以 )(ts 表示在时刻 t无免
疫力的个体数目，γ 为这种个体在人口中所占的比例， )(tβ 为人口特征函数。医
学统计表明，麻疹传染的潜伏期上、下限为 14-12 天，因而得到有滞后量的微分
方程 
γγβ +−−−−= ]2)14()12()[()()( tstststts&  































































图 1.1 切换系统示意图 
 
对于自治切换系统，一般用如下的微分方程来描述[30]： 
))(()( txftx i=&                                 (1.2) 
其中： },,2,1{ mi Λ∈ m 是自然数，表示切换系统的m 个子系统， nni RRf →: 表
示充分光滑的非线性函数。 
相应地，当 if 为线性函数时，系统(1.2)描述成如下的线性切换系统 
)()( txAtx i=&                                  (1.3) 
这里 },,2,1{ mi Λ∈ ， nni RA
×∈ 。 
下面给出两个实例来说明切换系统的应用背景。 
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 6
运动的速度和方向，以逐步精确定位目标磁道。图 1.2 描述了磁盘驱动器的结构。 
 
 
图 1.2 磁盘驱动器机构图 
 
例 1.2 温度调节装置切换系统[25] 
某工厂高温室通过温度调节装置把温度控制在 75±5℃，当房间温度降到
68℃与 70℃之间时，启动散热器加热；当温度升至 80℃与 82℃之间时，关闭散
热器降温。其中。房间温度 x 是连续变化的，即 Rtx ∈)( 是连续变量；而散热器
的开与关是离散事件，即 },{ offonq ∈ 是离散变量。系统的温度调节模型、房间温
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